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TECHNIQUE FOR PRODUCING CONSTRUCTED FARES 



This invention relates to a process for producing 



constructed fares . 



Airlines publish fares for various markets. A market 



5 is a city pair such as NYC-PAR (New York-Paris). For markets 

involving major cities like the NYC-PAR market, airlines provide 
published fares, that is, stated prices for travel between the 
two cities. For markets involving minor cities, however, the 
airlines rely on a process called fare construction to produce 
10 fares that are sometimes called "constructed fares." Fare 

construction is particularly used for minor markets involving 
s-S international travel. 

In the NYC-PAR market there may be hundreds of 
|. fe L published fares with corresponding rules to combine the fares. 

Mi 5 However, there are too many markets for airlines to actually 
. publish fares for every single market. For example, for the 

j=j OME-NCE (Nome, Alaska/Nice, France) market, there may not be a 

U published fare because the Nome-Nice market may be too small for 

J2J airlines to actually publish fares. Nevertheless, the airlines 



fare construction process solves this problem by providing a 
mechanism to "extend" a published fare with add-ons also called 
arbitraries, in order to derive prices to minor cities. An 
arbitrary, like a published fare, lists two cities. However, 

25 unlike cities in a published fare (which establish a 

bidirectional market), the cities in an arbitrary are ordered: 
the first is the gateway (or major) city, and the second is the 
interior (or minor) city. Constructed fares can be either two- 
component constructed fares, i.e., one arbitrary combined with 

30 one published fare or three-component constructed fares, i.e., 
two arbitraries combined with one published fare. Examples of 



need to be able to offer some price for an OME-NCE ticket. The 



two-component constructed fares include 



OME-NYC arbitrary + NYC -PAR fare = OME-PAR fare 
NYC-PAR fare + PAR-NCE arbitrary = NYC-NCE fare 

As the examples show, the arbitrary can be added to 
5 either end of the published fare. A three-component constructed 
fare is shown below, where arbitraries are added to both sides of 
the published fare 

OME-NYC arbitrary + NYC-PAR fare + PAR-NCE arbitrary = OME-NCE fare 

In general, two-component constructed fares provide 
1 21 0 prices between a minor city and a major city, while three- 

component constructed fares provide prices between two minor 
%\ cities . 

One approach used to fare construction is to use a list 
fll of constructed fares called "The Unpublished Fares Product" that 

*i5 is available from Airline Tariff Publishing Company (ATPCO) . 
p ATPCO is an intermediary that maintains fares published by 

%l airlines and resellers. With "The Unpublished Fares Product" a 

\U cross-product of all arbitraries and all base fares is determined 

and provided into a list. That list can contain millions of 
20 constructed fares. 

In addition, there are rules that govern the fare 
construction process, many of which date back to times when fare 
construction was performed by hand on paper. In particular, not 
all arbitraries can combine with all fares; various table-driven 
25 compatibility checks are performed to verify that a particular 
combination is acceptable. 
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SUMMARY 

According to an aspect of the present invention, a 
method of producing constructed fares that includes an arbitrary 
added to a published fare is provided. The method is executed in 

5 a computer system and the method includes determining interior 
cities that appear with gateway cities in arbitraries for the 
airline, searching for gateway cities corresponding to the 
determined interior cities appearing in the arbitraries and 
applying an arbitrary corresponding to one of the interior cities 

10 to a published fare involving one of the gateway cities to 
produce the constructed fare. 

According to a further aspect of the present invention, 
a method of producing a set of constructed international fares 
for an airline is executed in a computer system and includes 

15 determining interior cities that appear with gateway cities in 
arbitraries for the airline, searching for gateway cities 
corresponding to the determined interior cities appearing in the 
arbitraries and applying each arbitrary corresponding to each of 
the determined interior cities to published fares 'involving the 

20 gateway cities to produce the set of constructed fares. 

According to a further aspect of the present invention, 
a computer program product resides on a computer readable medium 
for producing constructed fares that includes an arbitrary added 
to a published fare. The computer program product includes 

25 instructions for causing a computer system to determine interior 
cities that appear with gateway cities in arbitraries for the 
airline, search for gateway cities corresponding to the 
determined interior cities appearing in the arbitraries and apply 
an arbitrary corresponding to one of the interior cities to a 

30 published fare involving one of the gateway cities to produce the 
constructed fare. 
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According to a further aspect of the present invention, 
a computer program product for producing a set of constructed 
international fares for an airline resides on' a computer readable 
medium and includes instructions that cause a computer to 
determine interior cities that appear with gateway cities in 
arbitraries for the airline, search for gateway cities 
corresponding to the determined interior cities appearing in the 
arbitraries and apply each arbitrary corresponding to each of the 
- determined interior cities to published fares involving the 
gateway cities to produce the set of constructed fares. 

According to a further aspect of the present invention, 
a computer system includes a processor and a memory for storing 
instructions executed by the processor. The system also includes 
a storage medium storing a computer program product for producing 
a set of constructed international fares for an airline. The 
computer program product includes instructions that cause the 
processor to determine interior cities that appear with gateway 
cities in arbitraries for the airline, and search for gateway 
cities corresponding to the determined interior cities appearing 
in the arbitraries. The program also includes instructions that 
cause the processor to apply each arbitrary corresponding to each 
of the determined interior cities to published fares involving 
the gateway cities to produce the set of constructed fares. 

One or more of the following advantages may be provided 
from one or more aspects of the invention. The fare construction 
process produces "constructed fares" in a computational efficient 
manner. The fare construction process dynamically produces 
constructed fares. That is, because of the efficiency of the 
algorithm the fare construction process can produce constructed 
fares on an "as needed basis", using the most current information 
such as currency conversion factors, prices, fares, and fare 
construction tables. The fare construction process produces two 




and three component constructed fares. The fare construction 
process produces the fares efficiently, since although the 
process is quadruple-nested, branching factors at each loop level 
are generally small, because there are relatively few gateway 
cities for a given interior city. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The foregoing features and other aspects of the 

invention will be described in further detail by the accompanying 

drawings, in which: 

FIG. 1 is a block diagram of a computer system having a 

fare construction process to produce constructed fares. 

FIG. 2A-2D are block diagrams showing use of hash 

tables used to store data for use by the fare construction 

process. 

FIG. 3A-3B are flow charts showing a fare construction 
process used in the system of FIG. 1 to produce two component 
constructed fares. 

FIG. 4A-4C are flow charts showing a fare construction 
process used in the system of FIG. 1 to produce two and three 
component constructed fares. 

FIG. 5 is a flow chart showing use of a memoization 
process for rule retrieval. 

DESCRIPTION 

Referring now /to FIG. 1, a computer system 10 includes 
a CPU 12, main memory 14 and persistent storage device 16 all 
coupled via a computer feus 18. The system 10 also includes 
output devices such as Ja display 20 and a printer 22 (not shown) , 
as well as user input devices such as a keyboard 24 and a mouse 
26. Not shown in FIG./l, but would necessarily be included in a 
system of FIG. 1, are /software drivers and hardware interfaces to 
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couple all the aforementioned elements to the CPU 12. 

The computer system 10 also includes a fare 
construction process 40 that produces constructed fares generally 
between international origins and destinations of travel. The 
fare construction process 40 may reside on the computer system 10 
or may reside on a server, not shown, in a conventional manner 
such as in a client-server arrangement. 

The fare construction process 40 can be used as part of 
■a travel planning system. The fare construction process 4 0 can 
access a database 20a. The database 20a can store the Airline 
Tariff Publishing Company database of published airline fares and 
construction tables. The database 20a can be stored locally and 
updated periodically by accessing a remote resource (not shown) 
that maintains the database. 

One approach to produce a large number of constructed 
fares can generate a list, and generally a complete list, of all 
possible constructed fares. This process could be based on an 
algorithm that forms all legal combinations of all arbitraries 
with all published fares and stores them in a table of fares. 
One way of doing this would use an algorithm that loops for each 
airline for each of four cities as shown below. 

loop: for each airline a, 
loop: for each city, cl 
loop: for each city, c2 

loop: for each city, c3, try to construct fares for airline a, cl- 
c2-c3 

loop: for each city, c4, try to construct fares for airline a, cl- 
c2-c3-c4 

This process is not efficient because there are far too 
many cities to make this a practical approach. Assume there are 
1000 cities with airports, (there are actually far more than 
that), then the running time of this process is proportional to 



1000 4 or some one trillion determinations. This may be far too 
many determinations for even the fastest computers particularly 
if it is necessary to have access to the most current information 
to produce a constructed fare implying that the process should be 
5 run on as needed basis. 

Referring now to FIGS. 2A-2D, preprocessing 30 to 
precompute 32 a first hash table 37a to produce a list 38a of 
gateway cities {C2} (FIG. 2B) , to precompute 34 a second hash 
-table 37b to produce a second list 38b of gateway cities {C3} 
10 (FIG. 2C) , and to precompute 36 a third hash table 37c to produce 
a list 38a of interior cities {C4} (FIG. 2D) is shown. The first 
hash table 37a is constructed 32 such that when the fare 
construction process accesses the table by an (airline, interior- 
city) pair the hash table 37a returns in constant time, the list 
|M5 38a of gateway cities {C2} for which an airline "A" has 
J arbitraries that specify the interior city CI. The second hash 

M table 37b is constructed such that when the fare construction 

JJj process accesses the second hash table 37b by an (airline, 

v gateway) pair the table returns the list 38b of gateway cities 

pO {C3} that the airline "A" publishes fares from the specified 
ip gateway C2 to another gateway city C3. The third hash table 37c 

:|; is constructed 36 such that when the fare construction process 

hi accesses the table by an (airline-gateway pair) the ^hash table 

37c returns, the list 38c of interior cities {C4} for which an 
25 airline "A" has arbitraries that specify the gateway city C3. 

These hash tables are used by the fare construction process 40 
(FIGS. 3A-3B) or 40' (FIGS. 4A-4C) , as described below. 

The first hash table 37a is produced 32 by iterating 
over all arbitraries. For each arbitrary A, a hash table entry H 
30 for the arbitrary A f s interior city is located (or produced, if 

it does not exist). The arbitrary A f s gateway city is added to a 
hash table entry H gateway city list. A gateway city entry in 
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the gateway city list indicates that it is possible to use an 
arbitrary to get from A's interior to A's gateway city. Once all 
arbitraries have been processed this way, duplicates are removed 
from all the lists of - interior citi es. ^^-c,^S O^S* 
The second hash table 37b is produced 34 in a similar 
manner. The difference is that the process to produce 34 the 
second hash table iterates over the set of all international 
published fares rather than the set of all arbitraries. 

The third hash table 37c is produced 36 by iterating 
over all arbitraries. For each arbitrary A, a hash table entry H 
for the arbitrary A's gateway city is located (or produced, if it 
does not exist). The arbitrary A's interior city is added to a 
hash table entry H interior city list. An interior city entry in 
the interior city list indicates that it is possible to use an 
arbitrary to get from A's gateway to A's interior city. Once all 
arbitraries have been processed this way, duplicates are removed 
from all the lists of interior-cities. 

Producing the hash tables is quite efficient. The 
process that produces the hash tables can run in a time that is 
proportional to the number of arbitraries for the first table 37a 
and third table 37c or the number of fares for second table 37b. 
Once the hash tables 37a, 37b, 37c have been produced, they only 
need to be modified during the fare construction process if there 
is a change (i.e., addition or removal) in arbitraries or gateway 
cities. Thus, in general, the hash table production process is a 
small, one-time fixed cost. 

Referring now to FIGS. 3A-3B, a fare construction 
process 40 that produces "constructed fares" in a computational 
efficient manner is shown. The fare construction process 40 
produces two component constructed fares for the airlines. A 
process to produce two and three component constructed fares is 
described in conjunction with FIGS. 4A-4C. 
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This fare construction process 40 makes the computation 
process more efficient since it takes into consideration that 
very few cities are actually part of arbitraries. In other 
words, the complete set of arbitraries on all carriers only 
covers a small portion of the total set of cities. One key to 
rapidly enumerating constructed fares, therefore, is to start 
only with interior cities known to appear in some arbitraries. 
In addition, this algorithm also takes into consideration that 
-there is no need to consider all cities in the world for the 
gateway cites. Rather, it is only necessary to consider those 
cities as gateways if the city is involved in some arbitrary 
whose interior city is the city currently being examined in the 
process . 

Pseudocode for the fare construction process 40 would 

be : 

loop: for each airline a, 

loop: for each city, cl, the interior city in some arbitrary for airline a, 
loop: for each city, c2, for which some arbitrary cl-c2 exists for 
airline a, 

loop: for each city, c3, for which some published fare c2-c3 exists 
for airline a, 

try to construct fares for airline a, cl-c2-c3 

The fare construction process 40 determines 42 
constructed fares for each airline "A." The fare construction 
process 40 only considers fares from the same airline since 
international fare combining rules generally prohibit combining 
fares from different airlines. In general, currently the airline 
codes must be an exact match. However, if the rules were to 
change to allow affiliates or airlines that have the same 
corporate parent to be used to construct fares, the process could 
be modified to take this into consideration. For example, the 
hash table could include the affiliates or other airline in the 



25 



30 



interior city from a list 
of an arbitrary for the ai 
process 40 retrieves 44 a 



constructed fares process 
access to the second hash 
published fare with city v 



hash tables and return them in the lists when accessed by the 
system. The fare construction process 40 eliminates many 
impossible combinations. That is, if the fare construction 
process 40 is producing constructed fares for a given airline it 
does not matter if fares can be constructed with other airlines. 
This recognition significantly limits the number of usable 
gateways for any given airline and significantly speeds up the 
process . 

The fare construction process 40 retrieves 44 an 

of interior cities "CI" that are part 
rline "A." The fare construction 
city C2 from the list 38a (via an 
access to the first hash table 37a) of all of the cities "C2" 
that form arbitraries C1-C2 for city "CI" for airline "A." The 

30 retrieves from the list 38b (via an 
table 38a) a city "C3" that forms a 
C2" for airline "A." The fare 
construction process 40 tries 50 to produce a constructed fare 
for the C1-C2-C3 city combinations. This embodiment of the fare 
construction process 40 produces the two-component constructed 
fares, i.e., one arbitrary combined with one published fare. 

The fare construction process 40 will determine 52 if 
the C1-C2-C3 constructed ^are is valid. If it is valid it is 
stored 54 or otherwise noted, and then a pointer (not shown) is 
incremented to get the next C3 city. If there are more C3 
cities, the fare construction process will retrieve the next 
gateway city C3 for which a published fare exists with C2 that is 
all of the cities that form a published fare with gateway city C2 
and the fare construction process will continue. If all cities 
C3 have been tested, it will then retrieve the next C2 city by 
incrementing another pointer (not shown) to get the next C2 city. 
If there are more C2 cities, the fare construction process 40 
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continue - 

If all C2 cities 
retrieve the next CI city 
shown) to get the next CI 
fare construction process 



will retrieve the next gateway city C2 for which an arbitrary 
exists with city CI and the fare construction process 40 will 



have been tested, it will then 
by incrementing another pointer (not 
city. If there are more CI cities, the 
will retrieve the next interior city CI 
will continue. If all interior cities CI have been tested, it 
will then retrieve the next airline by incrementing another 
pointer (not shown) to get] the next airline. 

Referring now toj FIGS, 4A-4C, a fare construction 
process 40 1 to construct two and three-component constructed 
fares, i.e., two arbitrarijps combined with one published fare is 
shown. In the embodiment j 40 ' , there is an additional loop. The 
fare construction process ko* is similar to the process 40 up to 

when the fare construction:! process tries 50 to construct a two- 

'i 

component constructed farej. The fare construction process 40 1 

retrieves 51a a second interior city C4 from a list of interior 

I 

cities "C4" that are part 'of an arbitrary that exists for city C3 



for the airline "A." The 
44 a city C4 from the lis 
table 37c) of all of the 
for gateway city "C3" for 
process 40 1 tries 51b to 
C2-C3-C4 city combination 
will determine 51c if the 



fare construction process 40 retrieves 
38c (via an access to the third hash 
cities "C4" that form arbitraries C3-C4 
airline "A." The fare construction 
>roduce a constructed fare for the Cl- 

The fare construction process 40 
C1-C2-C3-C4 constructed fare is valid. 
If it is valid it is stored 54a or otherwise noted, and then a 
pointer (not shown) is incremented to get 51d the next C4 city. 

;rior cities, the fare construction 
the next interior city C4 and the fare 
continue. If all cities C4 have been 
from testing 52 the C1-C2-C3 two 



If there are more C4 inte 
process 40' will retrieve 
construction process will 
tested, it will continue 



component constructed faire as described above. This embodiment 
40 1 produces two-component and three-component constructed fares, 
i.e., two arbitraries ^combined with one published fare. 

Pseudocode for the fare construction process 40 1 is: 

loop: for each airline a, 
loop: for each city, cl, the interior city in some arbitrary for airline a, 
loop: for each city, c2, for which some arbitrary cl-c2 exists for airline 
a, 

loop: for each city, c3, for which some published fare c2-c3 exists for 
airline a, 

try to construct fares for airline a, cl-c2-c3 

loop: for each city, c4, for which some arbitrary c3-c4 exists for 
airline a, 

try to construct fares for airline a, cl-c2-c3-c4 

The fare construction process 40 1 produces the fares 
efficiently, since although the process is still quadruple- 
nested, branching factors at each loop level are generally small, 
because there are relatively few gateway cities for a given 
interior city. So, although the running time is still 
proportional to k 4 , the value of k at any level is typically 
k=10-20 instead of k=1000. 

The fare construction process 40 or 40 1 produces these 
fares dynamically. That is, because of the efficiency of the 
algorithm the fare construction process 40 or 40 1 can produce 
constructed fares on an as needed basis using the most current 
information such as currency conversion factors, prices, fares, 
and construction tables. 

A valid constructed, international fare can have either 
one or two arbitraries. Current ATPCO rules permit one arbitrary 
and one base fare or two arbitraries and a base fare. The ATPCO 
rules do not permit more than two arbitraries. The fare 
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• • 

construction process 40 finds those interior cities that, for a 
given airline, are part of an arbitrary. For those interior 
cities, the fare construction process 40 uses as potential 
gateways those cities for which it is a gateway city in some 
5 arbitrary with those interior cities, rather than using every 
possible airport as a gateway. With the selected lists of 
potential gateways and arbitraries, the fare construction process 
40 tries to form a constructed fare. This fare construction 
-process 40 involves forming a cross product of all of the cities 
10 CI, C2, and C3 and testing the resulting constructed fare against 
fare rules to see if it is a valid constructed fare. 

For any city, there is a manageable number of 
arbitraries, e.g.,.l to 10s for example. Therefore, given such a 
Jfi set there is a manageable number of cities that are involved in 

Wl5 an arbitrary. The fare construction process 40 therefore 
mj constructs fares by examining a small number of gateways and 

^ arbitraries for only those gateways. Thus, this fare 

W 

k f\ construction process 40 can construct all potential constructed 

* a fares throughout the whole world on all airlines. 

|||0 Trying to construct a fare for a city combination 

Jjf involves evaluating the constructed fares against fare rules. 

fy Although, these rules are extensive, the process described herein 

= - b makes use of several approaches that speed up aspects of the rule 

evaluation process. The fare construction process 40, 40' (FIGS. 
25 3A-3B and 4A-4C) is governed by a set of tables called fare 

construction tables. One of these tables includes a list of so 
called "P02" records. The P02 list of records is maintained by 
ATPCO from information set by airlines. The P02 list of records 
is a set of rules that specify how fares can be combined with 
30 arbitraries. Each airline places its entries in the P02 list of 
records. The P02 list of records exist so that any fare that the 
airline publishes will not automatically combine with any 
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arbitrary that the airline publishes. For example, a very cheap 
fare may not be combinable with an arbitrary that can reach a 
luxury destination. The P02 list of records control this process 
by limiting what base fares an arbitrary can combine with. 

The P02 list of records are structured for each fare on 
a carrier and is specific to a market. For example, on a New 
York to London fare, the P02 list of records will govern what 
arbitrary classes the New York to London fare may combine with. 

When the airline fare construction process 40 or 40' 
produces combinations of city pairs before actually producing a 
constructed fare from a published fare and one or two 
arbitraries, the fare construction process 40 determines if it is 
a valid combination. r One check that is performed is against P02 
records. 



In determining w 



lether or not a fare can combine with 



an arbitrary, the fare construction process 40 checks 84 the 
"P02" records corresponding to the fare. If the P02 records do 
not list the arbitrary' s flare code, the arbitrary cannot combine 
with the fare, and the construction is prohibited. The 
conventional process of finding the set of P02 records matching a 
particular fare is time consuming. Alternatively, the check of 
fare construction tables dan be done on a batch basis after all 
potential constructed fare combinations have been determined. 

Referring now to FIG, 5, to save time when constructing 
large numbers of fares, aj P02 procedure retrieval 80 uses a 
process called memoizatiop. Memoization is a technique for 
speeding up certain kinds' of algorithms. If an expensive 
procedure is called manyjtimes, and if the procedure's output 
depends only on the. input (i.e., the answer is not dependent on 
any external factors, suhh as the current time), then memoization 
can be used. To memoize! P02 retrieval, the P02 procedure call 80 
forms a query 82 involving the constructed fare. The memoization 
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retrieval process 80 |has a store 88 of past queries and 
associated answers. Jlf the memoization retrieval process 80 
determines that the cjuery has been stored, it is retrieved from 
the store 92. Otherwise, a procedure call for the P02 record is 
produced and used toj access the record from a remote database. 
The answer from the [remote database is stored in the memoization 
store 88 for future /references . 

For subsequent calls for the record, the output from 
-the memoization store 88 is used in response to a retrieval query 
for the P02 records as it is called on every different input. 
That is, once the output for a certain input has been stored 
(i.e., the procedure has been called on that input once), the 
procedure does not need to be run again on that input. For the 
next call to the procedure on that input, the value is simply 
looked up in the memoization table. Because the P02 matching 
process needs to be run many times for a single fare, memoization 
also improves performance. 

The construction tables also include so-called P04 
records. These also limit which fares can combine with which 
arbitraries, and also require a non-trivial lookup process. In 
some cases, memoization of the P04 record lookup process also 
improves performance. Memoization can be used with other non- 
trivial rule retrievals when testing fares. 

The fare construction process 40 f (FIG. 4A-4C) 
efficiently enumerates all possible constructed fares. The fare 
construction process 40 1 can be modified to generate subsets of 
constructed fares. Exemplary subsets are all of the constructed 
fares on a specific airline or all of the constructed fares 
through a particular gateway. The fare construction process 40 1 
can be modified to include conditional statements such as 
"if... then" clauses into the fare construction process 40'. For 
example, to limit construction to one airline R, the second loop 
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44 of the process can include a condition, like: 

loop: for each airline a, 
if (a = R) 

loop: for each city, cl, the interior city in some arbitrary for airli 
a, 

where "R" is a code for a specific airline. The modification 
will produce only fares for the airline specified by "R". 

The other loops can be similarly conditioned. In 
general, the process can be modified to produce fares matching 
this pattern: 

cxr interiorl gatewayl gateway2 interior2 fare-basis components 

where any combination of these elements can be allowed to vary, 
and where "cxr" is an airline code, "interiorl" is the first 
interior city in a constructed fare, "gatewayl" is the first 
gateway city in a published fare, "gateway2" is the second city 
in the published fare, "interior2" is the second city in a 
constructed fare, "fare-basis" is a one to eight character code 
or name of a fare type, and "components" is the number of fare 
components, i.e., two or three. For example, calling the 
algorithm with the setting 

UA OME <any> <any> NCE <any> <any> 

will produce all United Airlines constructed fares from Nome to 
Nice via any gateways, with any fare basis, and with any number 
of components (two or three) . 
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Pseudocode for the algorithm modified to support these options 
follows . 

loop: for each airline a, 
if cxr = <any>, or cxr = a then 
5 loop: for each city, cl, the interior city in some arbitrary for airline a, 

if interiorl = <any>, or interiorl = cl then 

loop: for each city, c2, for which some arbitrary cl-c2 exists for 
airline a, 

if gatewayl = <any>, or gatewayl = c2 then 

10 lo °P : for each c ity r c3, for which some published fare c2-c3 exists 

for airline a, 

if gateway2 = <any>, or gateway2 = c3 then 

try to construct fares for airline a, cl-c2-c3, and store in array X 

if fare-basis /= <any> then 
^5 remove fares from X not matching fare-basis 

ff, if components = <any> or components = 2 then 

%l emit fares remaining in X 

% -l if components = <any>, or components = 3 then 

K| loop: for each city, c4, for which some arbitrary c3-c4 exists for 

>20 airline a, 

if interior2 = <any> or interior2 = c4 then 

P tr V to construct fares for airline a, cl-c2-c3-c4 and store in 

V; array Y 

Wh if fa re-basis /= <any> then 

remove fares from Y not matching fare-basis 
IV* emit fares remaining in Y 

Other Embodiments 
It is to be understood that while the invention has 
been described in conjunction with the detailed description 
30 thereof, the foregoing description is intended to illustrate and 
not limit the scope of the invention, which is defined by the 
scope of the appended claims. Other aspects, advantages, and 
modifications are within the scope of the following claims. 

What is claimed is: 
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